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Abstract. The fatty acids analysis consisted in their extraction and processing for their 
analysis through transesterification and gas-chromatographic analysis GC. Therefore, the following 
stages were covered: total fat extraction, the obtaining of fatty acids methyl acids, the separation and 
identification of methyl esters through gaseous phase chromatography (GC). Fatty acids were 
identified by means of the gas-chromatograph, respectively those which had standards: the capric, 
lauric, mystiric, palmitic, palmitoleic acids, the heptadecanois, stearic, oleic, linoleic and arahidonic 
acids. As specialty literature data referring to the optimum derivatising method for buffalo milk fatty 
acids are contradictory, several methods have been tested and compared. The gas-chromatographic 
separation of components in a mixture depend on: the nature of the distribution isotherm; sample 
size; the nature of the vector gas; temperature programming and the eluant flow; phase nature; 
detector type.  
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INTRODUCTION 
 
Milk fat is the richest dietary source of CLA (Parodi, 1999) in which the cis-9 trans-11 
isomer accounts for 90% of total CLA isomers (Chin et al, 1992) and a considerable research 
effort has been made to increase cis-9 trans-11 content in milk to enhance its nutritional 
quality. This is a group of positional and geometric fatty acid isomers derived from linoleic 
acid (LA) that has attracted considerable attention because of its potential beneficial role for 
human health (Whigham et al., 2000). Dietary milk fats, on account of their higher content of 
saturated fatty acids, have long been associated with a variety of human diseases; however, 
recent studies have focussed on the healthy components of milk fats, including conjugated 
linoleic acids (CLA) (Parodi, 1977). In this context, the improvement in milk CLA content 
was achieved by selective milk fat fractionation (O'Shea et al., 2001) and by animal diet 
manipulation; indeed grazing pasture (Dhiman et al,1999) oil supplements (Baer et al and 
Kelly et al, 2001) and correct forage concentrate ratio (Jiang et al, 1996) have increased milk 
CLA content.  
 
MATERIALS AND METHODS 
 
The working material consists in milk, used to determine the total fat content. The 
working protocol was conducted as follows: lipids were extracted from milk samples with 
chloroform and methanol according to the Bligh and Dyer method, involving small 
modifications of the sample volume and the solvents employed. Lipid extraction was 
conducted through intermittent stirring during half hour at room temperature. Then, a quality 
of 100 ml chloroform was added, which was followed by 10 minutes stirring. The mixture 
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thus obtained was transfused into a separation funnel: the superior layer (methanol and water) 
was separated through creasing, while the middle and inferior layers (deposited proteins and 
chloroform) were vacuum filtered on a Buchner funnel. Deposited proteins were washed on a 
filter 3 times, employing 10 ml of chloroform. 
 
RESULTS AND DISCUSSION 
 
Analysis results appear as gas-chromatograms, as each component corresponds to a 
chromatographic peak. Its height is proportional to the concentration of fatty acids esters in 
the gaseous phase.The chromatograph exhibits an automatic recorder, which displays results 
numerically (retention time, percentage area, peak height), by integrating chromatographic 
peaks (fig.3, 4).  
 
Tab. 1 
Retention times for fatty acid standards 
 
Crt.nr. 
 
Fatty acid name Abbreviation Retention time 
1. Caprilic 8:0 6,917 
2. Capric 10:0 9,754 
3. Lauric 12:0 13,086 
4. Miristic 14:0 17,409 
5. Palmitic 16:0 22,129 
6. Palmitoleic 16:1 22,648 
7. Margaric 17:0 24,329 
8. Heptadecenoic 17:1 24,850 
9. Stearic 18:0 26,648 
10. Oleic 18:1 27,139 
11. Vaccenic 18:1 is 27,234 
12. Linoleic 18:2 28,099 
13. Alfa-linolenic 18:3 omega-3 29,527 
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Fig. 1. Graphical representation of fatty acids in buffalo milk 
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The determination of buffalo milk cholesterol through thin layer chromatography 
coupled with densitometry is a method that presents a high degree of sensitivity and accuracy. 
The ratio between saturated and unsaturated fatty acids in buffalo milk and cow milk is rather 
constant (fig. 1, 2).  
We can thus assert that the knowledge of the fatty acids configuration in buffalo milk 
and dairy products can confirm the authenticity and freshness of dairy products in litigious 
cases. As observed in table 1 retention times for fatty acid standards. 
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Fig. 2. Graphical representation of fatty acids in buffalo milk 
 
 
                 Fig. 3. Chromatogram for fatty                                         Fig. 4. Chromatogram for fatty                      
                               acids in buffalo milk                        acids in buffalo milk 
 
 
The emphasis of fatty acids profile in, buffalo milk and cow milk through the 
employment of gas-chromatographic (GC) technique in order to emphasize quantitative and 
qualitative differences (fig. 3, 4).  
An important condition for the obtaining of chromatographic peaks is the absorption 
or repartition isotherm. Retention times for components can be influenced by the nature of the 
vector gas. For chromatography involving temperature programs, the volatile components are 
distributed on the column following the direction of the temperature gradient, according to the 
volatility. Due to the fact that most researches proved that both short-chain and long chain and 
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polyunsaturated fatty acids present specific biologic properties, as over 50% of milk fatty 
acids, including in bubalines, originate directly from the diet. 
 
CONCLUSIONS 
 
Fatty acids analysis resides in their extraction and processing for analysis through 
transesterification and gas-chromatographic analysis. During transesterification, materials and 
instruments must be clean physically and chemically, devoid of any foreign fat traces, which 
may contaminate the samples and lead to erroneous results.  
Alongside chromatographic peaks where retention times indicate a fatty acid, which 
was standardized, other chromatographic peaks appear with different areas and heights, but 
which cannot be recognized as their retention time is unknown. 
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